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Mechanism of Bufei Decoction Targeted Regulating PI3K/AKT/mTOR Signaling Pathway to Inhibit the Proliferation and Invasion
of Osteosarcoma Cells JIANG Shenjun, WU Xingang, WANG Siping, et al Hangzhou Third People’s Hospital, Hangzhou(310009),
China

Abstract: [Objective] To explore the effect of Bufei Decoction on the proliferation and invasion of osteosarcoma cells and clarify the
preventive and therapeutic effect and potential mechanism of Bufei Decoction on osteosarcoma. [Methods| Rat osteosarcoma cells UMR -
106 were divided into control group, Bufei Decoction low, medium and high concentration groups. Control group was added with Roswell
Park Memorial Institute(RPMI) 1640 culture medium for cell culture, and Bufei Decoction low, medium and high concentration groups
were added with different concentrations of Bufei Decoction for culture. Methyl thiazolyl tetrazolium(MTT) assay was used to detect the cell
proliferation rate, scratch test and Transwell test were used to explore the invasiveness of cells, Western blot and Real-time quantitative
polymerase chain reaction(Real —time qPCR) were used to detect the expression of phosphatidylinositol -3 —kinase(PI3K), protein kinase
B(AKT), mammalian target of rapamycin(mTOR) protein and mRNA. [Results] Compared with control group, the cell proliferation rate of
each Bufei Decoction concentration group decreased significantly(P<0.001, P<0.0001); the number of cells migrating to the scratch
decreased significantly in medium and high concentration groups(P<0.0001); the number of cells passing through the chamber decreased
significantly in medium and high concentration groups(P<0.0001); the relative expressions of AKT, mTOR protein and mRNA were
significantly decreased in medium and high concentration groups(P<0.05, P<0.01, P<0.001, P<0.0001). [Conclusion]| Bufei Decoction has
a good ability to resist the proliferation, invasion and migration of osteosarcoma cells, which may play an anti—tumor role by interfering
with PI3K/AKT/mTOR signaling pathway.
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(5 B ORI I7)) sl Be & 497 B 6 B A I il 56 7%
ARAF AT B e R 80 (AR T AL 6 AN A . A Bt
ST VLK BB P8 At B A XE 2 AR 98 I I 42 X6 i PR 9 4
14 58 K A2 2 R R AR D R HAE T BIL

1 #RA7EE

L1 400 KRR PR 4i S UMR— 10640 i3 Bk i 7 7L
B2 RS Y S T S b R A, AR T
10% i 25 17 6% %100 U-mL" 5 % % 100 U-mL™
1) 95 07 44 ZR WA 5 22 A& A 5% T (Roswell Park Memorial
Institute, RPMI) 164055 77 ', & T5%C0,.37 “CHIK;
FAAN, 1~2 A 1K, 4 2 P il A 22 80% 7 A7 A6 AR
WO HE KA T 585

1.2 FE4Y 50 A7 6ok th 25 41, 2E B
30 g (7 N S 4L .210304) 56 210 ¢ (77 H
Hlr, #t5 :201224) LWk 76 g (= HLAL T, 1L 5 .
210227) AHLF1S g (77 HIT e L L5 . 210221) V5
55 10 g (P2 AL 415 :201203)  F H 210 g (7= H
WL 415 . 210119) , BT A v 25 0k R ¥ T A8 7R R
M AT BRA T B 2GR AR R, S AE
KLU b, PR FEE 530 min; IN345 7K, 75 B120 min,
ih U R 25 KA M AR B, o R TR T 2270%, UL
UE24 h, B.OEDUE, WAT2.0 g-mLHH 257K JL
L, 2= pHIE7.0~7.2, 2 U8 KT, /3% 45 H . Prime
Script RT Master Mix i % st il 51l & W T H &
TaKaRaZ\ @ (L5 : RR821A ) ; 5L i % Y i 1 3 A il
H5 RN (Real-time quantitative polymerase chain
reaction, Real-time qPCR) il # (Power Up SYBR
Green Master Mix )i & W4 T 3 [E Sigma /A A (1L
01030034 ) ; H7L. 2 1 fi B (protein kinase B,AKT)41
P B FL 20 P A A5 R ML 2R 1 (mammalian target of
rapamycin, mTOR)FTAA ¢ W i 1t LB -3 B (phos-
phatidylinositol-3—kinase , PI3K) 47 {444 Il F- 5% [&] Ab-
cam’s A (L5 :ab32028 ,ab179463 .ah191606)

1.3 EZAUZ  BD FACScan? i 2041 i {0 F 2%
[EBD4 7l ;qTOW-ER3G IVD® Real-time qPCRIYW
775 ] S B A AT AL I A0 A B ) 7 i

1.4 Jiik

141 SEEIRAL Gy ok BRZE FIAN Iz AR vk B 21 b
JIi 37 v VA B 2 IR IR 37 o TR BE 4, X6 R A B LA
10%fiG 4= 1 3% 458 %100 U-mL" 5 E £ 100 U-mL!
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10% 4T 73 (Hr e BE 4L ) 15% Ml 7 (i e B 41 )+ 10
48 h, FUSEES K R, 10% ANz % B R ZHEUMR-106
5 5 B B BRI HIE R o AR5 DAk
10% A AR, 16 B P 5% A IR B 41, Wk 15% K
R, 3 3R EE B R HEA TR 5E

1.4.2  WE M % (methyl thiazolyl tetrazolium,MTT) Lt
075 R I 20 B G A e O B0 K T UMR - 106 2
JiL, 8 2% 20 i R B & 11054 - mL, $E AP T 96 4L 1 37
Mrb 5 20 A B2 i LS (U BE ) I, 45 S50 41 43 5l
AL00 mLAPERS IR, X HRZH 4 FL I AIE % 15 57
WAk S TR H 2 AL 45 FL A B A [ ¥ B 1 b i
7, 6N AL AUEHE TR, & H A S 7748 hm
T B SR, AL FNAS mgemL T I MTT
W20 mL, #5784 h/g s g, im A = H 2L i
150 pL, HIEEAR{UAK 11490 nmA1630 nm AP K M6
J& (absorbance , A){E, 1T A R ¥ BE#Mifi 1 15 41
JHL 34 5 2, A0 B A 2R (% )= (SE IR AL A A/ HRZHAME)
x100%,

143 KRS M ARTEREE S BRIERT R K&
055 DL AR K #30 min, HIC S EAEILIY G
Yo ks B AL, 50.5~1 em—il AR IEE /D3
FRERZE LA —FL o WSCAR X B K I 45 2 2 L,
RPMI 164037 77 ¥ 2 IF 11480, 18 4% 40 i 50 29 M Sx
1054~/5L, 4 f 4t 6 FLIS J5 , LA10 wLIf A5 W 4% 3k 1 B
TRELR AR, YRR3R, Ve 25 B 7% At B, 40 il 47 25 vk
4535 5% . 10% 15% A [R] B 19 # il 17 1 15148 .,
30,24 48 h, OGEE T AR & 4 BEALELS A
Bf , W F Image—Pro Plus Version 6.0%K {4l & it % #
B o TR A AR R WLEE T F Image  JER A 2 40
JEJE0.24 . 48 hREE AL, A RR i AU E 4 L (%)=
(IR0 h3) IR 1 AR - Ay 4% B A A5 T8 AR/ 9RO h
KR M A% 100% .,

1.4.4 Transwell 32 5 £ 0 40 fd 12 22 6E /1 18] Tran-
swell T % 45 fL i1 A 600 wL &5 1% ifiL 7 55 7724 hig N
MR SRR, B AMmA L E =
2 40 e B R 2.5% 10° - mL 4 40 i B #8200 pl, B
& $5AF 4% Corning  Transwell Ui B3 45 17, H10.1% 45
AR YL 230 min, e N WS IFHA MR8, L
K3,
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BT 148 hG M £ A A, $2 HUEEE I D Lowry %
W 88 MR B, AR IS b e R IR A — 3R N M T e
eI LUK, 58 BCHLUK S e IO B P, 23 A
PI3K AKT .mTOR—HLHF & , Ye U5 AHINA 40, 3 56
Ak 2% %% Y% (enhanced chemiluminescence , ECL) %
M, 25 5 5 5 LABE ISR 0 i R4 IR, L B-actin
KW Z K SensiAnsys A 53 Hr 4544 00 K FEAR, THE
H A AR X A
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1.4.6 Real -time qPCR £ ] PI3K ,AKT .mTOR [
mRNAZR L ICHE T 19148 hIG (145 4140, 42 L5
RNA, f#FHPrimeScript RT Master Mixidi %% 55 &
G HeDNA, FCHilA & AHRNA 500 ng,5xPrimeScript
Mix 2 pL, fE#% 2 — £ Wig (diethyl pyrocarbonate,
DEPC) 7K #h 78 £ 10 wL, 17 2¢ % %€ { PCR, Fj2-%4¢
71 A PI3K (AKT .mTOR mRNAAH XS &Ik KF-, i
H 51 %)) i PrimerBank W 3b 3511, i B A= T A YR
A RN RS, 5P ],

=1 s|MFE5
Tab.1 Primer sequences
ERSE- 30| i1k RS
rat AKTI ATGGCACCTTTATTGGCTACAA GCCGCTCTGTCTTCATCAG
rat mTOR CAAGAAGATGGACACGAACAAG GTAGAATGCTCCATCGTGAGTA
rat PI3K GCTGTTGATAGACCACCGCTTCC TGCCCTGTTCCTCTGCCTTCC
rat B-actin GGAGATTACTGCCCTGGCTCCTA GACTCATCGTACTCCTGCTTGCTG

1.5 Siil22408r SRAISPSS 20.0 Soit #1740
TR0, A5 A IR A T TR Dlaes R, 241
i) LA R B TR 3R 7 22 43 A, 6 R 7 2 5% M 1 BB
(] PR 9 BE 5 ok H die /N i 3 1 2% 53 (least significant
difference , 1LSD )% , J5 22 AN 55 1 %5 BLR F Dunnett’s T3
P AR IE A A0 A0 B R ) L 3R L AE S50 0 1
PIP<0.05 8 2 %A it 2= 5 L,

2 HFR

2.1 SN i MTTZE SRR, #M i+
Ti48 h , 55 0 BRZH L3, A A | s Tk B 2H 4
i 358 7 24 1 2 T [ (P<0.001, P<0.0001) , 5 #Miti i
I B8 20 e e, v Ve A R L AN B A A R ) B R R
(P<0.0001), 5 #Mifivz b B 41 e, v vk B 20 4 it
BB R 3 TR (P<0.0001), BRI, DA L5 SRR,
APt 7 % UMR— 10641 Jitd 3 58 5 A 9 1 7 H

22 WPRSER A AT RS ) b KR S
SRR, 5% A LR A0 I AR Tk B 4 A0 i T A
B 22 SRS E L(P>0.05) 1M H w8 e RE 41 40
i 3 B 50 B 87D (P<0.0001) , 55 %M it 171 e 2 40
F A, e v VAR 3 A A R A % A5 B 98D (P<0.0001)
55 RIMI Z ve FE AH LAE ve VA RE A 0 Jif SE RS A ik D
(P<0.05), WLIEI2~3 LA 25 348, v | v ok 32 1 A1 Al
7 RE SN HI UMR-10641 i1 1T 7% .

959

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

#it#
T
& ok ok
0.8¢ #it##
. ANAA
S Aok
7@_ 0.6F HitHH
= e
§ ]
2 oar .
v b 5
12770

AR GRS ik A Bk AL
W SX IR RS, #P<0.001, " P<0.0001 ; 55 #Mili 7 1% ik FE 41 b %,
#4P<0.0001 5 5 #0722 LA, 4444P<0.0001

Note: Compared with control group, *P<0.001, *#P<0.0001; compared
with Bufei Decoction low concentration group, ““P<0.0001; compared

with Bufei Decoction medium concentration group, AMAPA().0001.
11 45 240 40 B 1 7 L 45

Fig.1 Comparison of cell proliferation of each group

2.3 Transwell 3250 H 45 2 A O T AL BE /7 b3 Tran-
swell S5 25 5 7 | 5 0 R Ll A, A It 7 I ok 2 40
25 /N B AR B RO TS T 2 B L (P>0.05) T H
e Ve FE 2 20 L EE O N 3 A NG AR B W Ok D (P<
0.0001) , 55 &M 17 1 vie 2 20 A, vl B2 20 4 it 25 ok
ZINES ) A0 SRR 2 (P<0.01) , i % 38 2H 400 i 2 5/
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Note: A. Control group; B. Bufei Decoction low concentration group; C. Bufei Decoction medium concentration group; D. Bufei Decoction high

concentration group.

2 JR S5 b 2% 2H A0 i JE RS BE T (40%)
Fig.2 Migration ability of each group in scratch test(40x)
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L5k i 7 T A LB, 4P<0.05

Note: Compared with control group,

“P<0.0001;

##P <0.0001; compared with
“P<0.0001; compared with
4P<0.05.
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Fig.3 Comparison of migration ability of each group in

Bufei Decoction low concentration group,

Bufei Decoction medium concentration group,

scratch test

25 1) 20 I R B I 70 (P<0.0001) . 55 #Mii iz e i
A, E R A A N E A B e 25 S
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J A1 i 17 BE A% 30 ] UMR - 10641 fl 3T 7% .
24 #HPIBK AKT mTORZE £ ik tbi S
éﬂtt!ﬁs‘f FI AR H L R R L PIBK &R A X 3R i
S TG L (P>0.05), 5% R4 e #, #b
HW%%YZEEZHAKT\mTOREFI?I‘HN%%iiﬁ%E%%
THE 0 L (P>0.05) 5 1 | 8 vk BE 241 AKT .mTOR 25 [
FHXT 2 2k 4B R I (P<0.05,P<0.001) , SR H
4 HeAs, R R B 2 AKT .mTOR R 1 AH X 32 18
WE R LG22 X (P>0.05); i & Wk & 4 AKT
mTORZE F1AH X 2k s 0 8 R 0 (P<0.01) . 5 #Mili
DR B A H A i e B A AKTZE A X 3R A i 040
T2 22 5 (P>0.05) , T 5 Wk B2 4A mTOR 2 1 AH X 3% 35
5 N M (P<0.01), WE6,
2.5 &4 PIBK AKT .mTOR mRNAZE KL 5
X HRZH L8, b iAKWk B 20 PI3K mRNA
FHXT F IRk 73 25 7 RS i B L (P>0.05) 5 iRk
ZH AKT .mTOR mRNAAHX Kik 22 F LHITF &
X (P>0.05); H & R 41 AKT .mTOR mRNA A XF
FkE YU E T (P<0.05,P<0.01,P<0.001,P<
0.0001) . 5k 20 L #%2 , vh ik B2 2H AKT mRNAAH
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XFFGA 22 5 RS B X (P>0.05), 1imTOR
mRNAFH X £k & T (P<0.05); & 5 4 AKT
mTOR mRNAAH X 2 35 5 ¥ 8 8 F i (P<0.01,P<
0.001) ., 5y B 41 LA, i Ve B2 HmTOR - mRNA A
XF Gk BTG T2 5 (P>0.05) , 1T AKT mRNA A
X} FE 3k R (P<0.05), WLIE7T,

TE AT R BN 7 (G 3 32 20 5 C A 7 v ok BE 4 DA I 1 e vk BE 4

Note: A. Control group; B. Bufei Decoction low concentration group; C. Bufei Decoction medium concentration group; D. Bufei Decoction high

concentration group.

WL P R 25 K% 24 R 2022 4F 9 H 5 46 555 9

3 g

TR IR 2t L B R R R P IR AR R R
RN (2~3)/10077M, 5 J5U S B B 1 11.7 %1, -
WAl R A MAT R, KZ990% 1) 5% 7% Kk Tl %
¥ Z W22 N0, BRTLEEIRIT T, i i
SHE B AFE (overall survival , OS) K F209%!°', fili 5%

4 Transwell 325 H 25 21 40 B 3T B2 8 )1 (HEYL (4, 20%)
Fig.4 Migration ability of each group in Transwell test(HE staining, 20x)
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R RN RKEA EREA

T ST AL LE,"P<0.0001 5 5 RNl A% vk JEE 41 L A, P<0.01,
#4P<0.0001 ,

Note: Compared with control group, *#P <0.0001; compared with

Bufei Decoction low concentration group, “P<0.01, ““P<0.0001.
515 Transwell 5 56 H1 2% 20 40 LT 7 58 1 LU 4K
Fig.5 Comparison of migration ability of each group in

Transwell test
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AL PI3K AKT mTORSE 43k () G 8 Bk 2% 45 (4] B, PISKER FHAR XS ik ik ;. AKTH HARXT & A GL D, mTORZ H AN Rkt 5% 2L 1L
B ,7P<0.05,%P<0.001 ; 5 M il 173 fE & B 21 HU L, P<0.01 5 5 +h i 477 v 8 2 41 L 452, 44P<0.01
Note: A. Western blot of PI3K, AKT and mTOR protein expression; B. Relative expression of PI3K protein; C. Relative expression of AKT pro-

tein; D. Relative expression of mTOR protein. Compared with control group, *P<0.05, *P<0.001; compared with Bufei Decoction low concentra-

) MOLW/LV/SEL 35F [t ol (i 2 sl o * o © e Yk Bk

F  tion group, “P<0.01; compared with Bufei Decoction medium concentration group, *“*P<0.01.
= 16 4 41PI3K AKT . mTORZE [ 435 L 4%
§ Fig.6  Comparison of PI3K, AKT and mTOR protein expression in each group
=
pur 2.5¢ 1.5r 1.5¢
= .
5 1 ik |
L X 2,04 ) A
®
= #*® K
o = = 1.0 & 1.0r N
L2 215k = =z #
= < 2 I #i <
= 3 = = z 7
i g 1.0r 2 // v /
W S @ 2051 £ 0.5F
= 2 5k 2 I / %
= o 0. 2
= = | < e L
0 i sl 0 i i 0 ; e
X AR REAL P REA vk A XA AR i A vk XA ARTRBELE iRk A TR A

TE 50 R LA, *P<0.05,#P<0.01,"P<0.001 ,*#P<0.0001 ; 15 %M 7 I e B2 2 L HE ,"P<0.05,7P<0.01,""P<0.001 ; 5 #h i 7 v i Ji 2 135, *P<0.05
Note: Compared with control group, *P<0.05, *P<0.01, *P<0.001, **P<0.0001; compared with Bufei Decoction low concentration group, ‘P<
0.05, "P<0.01, “P<0.001; compared with Bufei Decoction medium concentration group, “P<0.05.
K7 £ 4PI3K AKT .mTOR mRNAZR X LA
Fig.7 Comparison of mRNA expression of PI3K, AKT and mTOR in each group

BB AN B R SR IR T AR I R TR R PR A R A RN AR R g S SO oY R R
TR AR VR SN G R R R HSE T 41.8%(82/196) W IR Z P mTOR & £k, Sl
BEA, 25 R 2 B SRR 4 KA AR 228K R AZZE R AR I R A A G LB R

WM, i@ PIBK/AKT/mTORSE Sl g % K05 3 B9 mTOR 3 35 R AFAE . % 22 5% . mTOR
PR b Rz AH G HE A 1 p53KE A \miR-32 & mTOR , g 4] mRNA 5 R 5 0B R A, 1228 MR v i & 1
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ST HL25 5y R AR 212 1R W5 R PIBK/AKT/
mTOR 5 538 18 16 F A Y53 40 Jif A 38 58 i 4% vh A A
HERVE A 8 2T 245 0 ) PR A O R A —
FEFERE FAMEE AR 22, BESE R B, B
fig 38 1o PI3K/AKTAE 5 38 [ 41 i fili g . L AR 968 440
1) 354 A 13151, A 2 g BB 3 1 PI3K/AKT/mTOR [ W i
%, 4 2% O 51 55 I g 08 10 i iR 4= 22T ok
V14D 35 P b LA 0 ) ek 4 2 A ) FHUS, A
W 5T 45 AL 5 A FEUE 52 1 AP il 37 8] 455 B PR 93 4 e 14
B AL A —F

ARWFFEBCE AN b R B 2 T Iy
PIVE I A A SO F DT BB AR It 73 11 PR 7 H %)
AR ARBFFEE T 5% 10% 1 5%2W A 1K |
T RS IREEBREE . g IRAE FL AR G R RN LA209% 2%
e FEAE R v BE 4, iy J0) 00 52 6 F 9 A L7 Ok
N, B R UMR-106.4H A 08 T B 1 34 , A4S F1) T W 52
25 AT AL B, PR AR BIF 5T LA 1590 E A i ik
BELH A R S B0 45 SR 1 m B A PR R 2 AR 9 R B
AT 7K R 45 e 2H 35 RE A4 1 B R UMR-106 21
M a5 | RIIE SE 5 AN Transwel ISZ 56 3F 32 5 e & 4
ifi 7 7K B BEAS D HIUMR-10640 ML 5% . ik i
M7 8 g 2 M AKT .mTORZE 1 MImRNA %35 |
e vl B AL A A O 5 AU mT L R RE B 4K
U St A0 1) B PR R A M 3 AR GE R, LA AT AR S R R
PI3K/AKT/mTORA 538 H 6 PEAH G

25 LR ARSI T T ANl BT A
JEEAE T 3T WL, {E RN T 7 02 75 BB 6% 1 FH 11 R B
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